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HOACHUTEJDBHAA 3AIINCKA

Pabouasi mporpamMmma mo XMMUU Ha YPOBHE CpeHEro 00I1ero odopa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
oopazoBanusi(POIl COO), npencrapieHHbx B DeepaibHOM TOCyJIapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaTernu pa3BUTHA BocOUTaHHs B Poccuiickoit
Odeneparuu Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIu(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaldyd UX K ObICTPO MEHSIONIUMCS YCJIOBUSIM KU3HHU B COIUYME, a TaAKXKe s
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCS] OJTHOM M3 NPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XMMHM Ha3HA4€HUE MOpeaMeTa «XHUMHS» IMOIy4aeT
NOoApOOHYI0O  HWHTEPIpPETAllMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeausimu @I'OC COO o B3aMMOOOYCIIOBIICHHOCTH IIeJied, coaepKaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peanu3alus KOTOpoh oOecrneunBaer
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIel cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONTUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OTpeNIeSICHUE: TPUHIUMIIOB CTPYKTYPUPOBAHHUS U TOCJIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro maTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arrTecTtalM B (QopMe eIUHOTO0 TOCYyAapCTBEHHOTO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3YUYECHUST XUMUU:



e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKax OTAENbHBIX MpoQuiei, mnpeaycMaTpuBaeT
pacmpeselieHie W CTPYKTYpHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JAéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOECHMS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4yeHHUs IpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTebHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHBIX JACMCTBUIA  OOydarolerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[Io Bcem Ha3BaHHBIM MO3ULMUSAM B IPOrpaMMe MO XUMHH MPETyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s13aTebHON (MHBApUAHTHOM) COCTAaBIISIOUICH colepikaHusl yueOHOro mpeaMmera
«XuMHs» OCTAaETC BO3MOXXHOCTh BbIOOpa €ro BapUAaTUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUMHM C HAMPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIupoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH  C  MOCJHEAYIOIIMM  3TaloOM  [OJYYEHUS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUsS CHELHMAIBHBIX €CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX M OpPraHU3ALMIX CPETHETr0o NMpodecCHOHANIbHOTIO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W  yrayOJeHue TeOopeTUYeCKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOy4eHus1, B TOM YHCIIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHabHOr0 00pa3zoBanus. Hapsaay ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAaHEro oOIIero o0pa3oBaHUS
U3ydeHUE TMpeaMeTra «XUMHUS» OpPUEHTHPOBAHO TaKKe€ Ha pelleHue 3aaay



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHUsI OOyYarolUMXcs, HA (OPMHUPOBAHUE y HHUX
OOILIEMHTEIIEKTYaJIbHbIX YMEHHUM, YMEHUI pallMOHANU3alMU y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIOCOOOB  JEATETLHOCTH, WMEIOIMIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngOmyMy TpeaMeTa « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABJIAIOTCS  YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEH U3YUYEHHUSI IIPEIMETA.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYeCcKass XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMM MOJy4YaeT ONpeaeiaEHHOE TEOPETHUECKOE OMOJHEHHUE, MO3BOJISIOIIEe
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Y4EHMs IpeaMera oOecredeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUs O0bEMA 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COECJWHEHUU HAa OCHOBE PACIIUPEHHS U yriayOJaeHus
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUSI PEAKIUH, paCCMATPUBAEMBIX C TOYKU 3PECHUS XUMUYECKON KUHETUKHU
U TepMoAuHaMHMKH. M3yueHume mnepuogmueckoro 3akoHa U Ilepuoauueckoi
CUCTEeMBl ~ XHMHUYECKHX  DJJIEMEHTOB  0asupyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKasi CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUIECKUX U3MEHEHUH MpH €€ 00pa30BaHUU H
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUIIOB ~ peakuud  JomojHseTcs  (GopMupoBaHMEM  IpeacTaBiIeHHM 00
AIEKTPOXUMHUYECKUX MpoIleccax M AIEKTPOJIU3€E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIHil.

Ocoboe 3HayeHHEe UMEEeT TO, YTO Ha COACpPNKAHHE KypCOB XHUMHUU
yrayOaE€HHOTO YPOBHS U3YUYEHUS JJI KJIACCOB ONMpPeAeNEHHOro npodus (r1aBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEIMETHBIX 3HAHWN) OKA3bIBAIOT BJIMSHUE CMEXKHBIC TIPEeIMEThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro npodusis 60bIIoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no odmed xumuu. [Ipu
U3YYEHUU TMpeJAMeTa B JaHHOM Ciy4yae akIeHT OyJeT cJelaH Ha OOIIHOCTh
METOJIOB TIO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMHUU U B (U3HKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopus B (U3HKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIUH, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTaBICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coAepkKaHUM IIpeAMETa I KIACCOB  XHUMHKO-
ouonornueckoro npoduiast OONbUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH it Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K IpUMEPY, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JUOUAbI, O€NIKH, YTIJIEeBOJbl, HYKJICHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOM I HW3y4YEHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opMmupoBaHMs OCHOB HAyyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SX C Y4YEOHbIMM MpEeAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHble NpeaMeThl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHEro olmero oopasoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIyOJIEHHOM YPOBHE U3YYEHHUsS IMpeAMeTa Mpearonaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiu B oOecriedyeHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HUCTOYHUKOB YHEPTUH, B
00ecCreYeHnr palMoOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOM cpee;

e OCBOCHME CHCTEMBI 3HAHUW, JISKAIMUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTAIbHbIX
IIOHATUN, 3aKOHOB U TEOPUM XHUMHUHU, COBPEMEHHBIX IPEIACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NPOTEKAHUs XMUMHUYECKUX PEAKLUU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMaX, 00 00X
Hay4YHBIX MPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHUe y oOydJarommuxcs OCO3HAHHOTO IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJII OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, MMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus Ipo0JieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA KOJIOTMUECKON 0€30I1aCHOCTH IOCIIEACTBUM
OBITOBOI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMUYECKAM  TPOU3BOACTBOM, HCIOJB30BAHUEM H  MEepepabOTKOM
BEIIIECTB;

yriyOJIeHue  TPEJCTaBICHUNM O  Hay4YHBIX  METOJaX  IMO3HAHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSACHCHHUS XWMHUYECKHX SBJICHHUHM, HMCIOIIHX MECTO B
MIPUPOJIE, B MPAKTUYECKON AEATEIbHOCTH U ITOBCEHECBHOM KU3HU.

B nuane peasm3anuu NEPBOOYEPENHBIX BOCIUTATEIBHBIX W PAa3BUBAKOLIMX
(GYHKIUI LEIOCTHOW CHCTEMBI CpEeIHEro o0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XUMHS» Ha  YIIYOJIEHHOM YpPOBHE OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B TO3HABAEMOCTHU SBJICHHM TMPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIATHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TMO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATENBHBIX MHTEPECOB, MHTCILIEKTYATbHBIX M TBOPUYCCKUX
crocoOHOCTeW oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCHENTHOMN MpodecCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHpOBaHWE YMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
pPa3BUTHE DKOJIOTHUECKOU KYJIbTYPBhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIE3HOM KOJIOTUYECKOM JESITEIbHOCTH.

OO6m1ee Yncio 4acoB, MPEAYCMOTPEHHBIX U U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 gyaca B HEJENIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX OpOUTaseil
yraeposa. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOU CBsI3M (OOMEHHBIN M JOHOPHO-
aKLEeNnTOpHbINA). TUIBl MepeKpbIBaHUS aTOMHBIX OpOUTane, G- U T-CBS3W.
OpuHapHasi, 1BOHas U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJIaX
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUHU CTPOCHMS
OpraHMYEeCKUX COequHEHUH. MoJeKkyasipHble W  CTPYKTYpHBIE  (OPMYJIBIL.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHass. M3omepus. Buabl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAS.
DnekTpoHHbIe 3PPEKTHI B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIYKTHUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) m TpuBmanbHBIC Ha3BaHUS
OTZEJIbHBIX MTPEACTABUTEIICH.

OcobeHHocT W Kiaccu(UKaus OpraHuyecKux peakiuid. OKHUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
O3HAaKOMJIEHHME C 00pa3uaMy OpPraHMYeCKMX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, OIbBITHl MO MPEBPAIICHUID OPraHMYE€CKUX BEIIECTB IPU HATPEBAHUU
(maBrneHue, OOYTIWMBAaHWE W TOPEHHE), KOHCTPYUPOBAHWUE MOJEICH MOJEKYI
OpraHUYECKUX BEIIECTB.

YraeBoaopoasl.

Ankanbl. ["'oMosiorudeckuil psii ankaHoB, oOmas (GopmMysa, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
AJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNETUIpUPOBaHMs, UKIN3ALMY, IUPOIN3a, KpeKUHra, ropenus. IIpeacrasienue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI M XHMMHMUYECKHUX CBOMICTB MalbIX (LMKJIONPONAH, IMKIOOyTaH) U
OOBIYHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ AalKeHOB, SpP*-
ruOpuan3anmsi aTOMHbBIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMeTpuyeckas (UMc-TpaHc-) u3oMepus. PuU3nyecKkue CBONCTBAa AJIKEHOB.
XWMHUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHHS, 3aAMEIICHUS B O-ITOJIOKECHHE
IIpU JBOMHOM CBSI3H, NOJMMepu3anuu U okucieHus. [IpaBumo MapkoBHHMKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHS M1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenne. I[lomumepusanus
COMpsKEHHBIX JUEHOB. CrIOCOOBI MOJIy4EHUsI U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuan3anusi aTOMHbIX opOuTaneil yriepoga. @U3nyecKue CBOMCTBA aJIKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3HMYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €r0 FOMOJIOTOB: PEaKLUU 3aMelLeHUs] B OEH30JbHOM KOJIbLIE U
YTJIEBOJOPOJHOM pPaJUKalle, PEaKUWHU NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MIPUMEHEHUE aPOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbIi yroas u npoAyKThl ero nepepadorku. CrnocoObl nepepaboTku HedTu:



MEePEroHKa, KPEKUHT (TEPMUYECKHM, KaTaTUTHYCCKHUM), PUGOPMUHT, MHUPOIH3.
[IpoaykTel nmepepaboTKku HEPYTHU, UX TPUMEHEHHUE B IPOMBIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKY Pa3TMYHBIMU KJIacCaMU YIJIEBOJOPO/IOB.

DNEeKTPOHHOE CTPOCHHE TaJOreHIPOU3BOJHBIX YIJIEBOJAOPOAOB. Peakiuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIy, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMmuHoOrpymmy. JlelicTBME€ Ha TaJOTEHIPOU3BOAHBIC BOJHOIO U CIMPTOBOTO
pacTBopa miénour. B3auMoJIelCTBHE NUTAIOTCHAIKAHOB C MarHU€M M ITUHKOM.
[Tonsitne 0 METAJIIOOPTraHUYECKUX COCIMHEHUAX. Hcnonb3oBanne
TaJIOTEHIIPOM3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
n3yueHue (U3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTh), KAUECTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOM BOJBI, pacTBOpa MEepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriepoga ¥ BOJOpPOJA B OPraHWYECKUX BEILIECTBAX, IOJIYYECHHE OTUJIEHA H
U3Y4YCHHUE €ro CBOWCTB, O3HaKoMJeHHe ¢ KosuiekiusmMu «Hedtb» u «Yromby, c
oOpa3liaMy  TUIaCTMAacC, KaydyKoB M PE3WHBI, MOJCIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U TaJIOTE€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoacoaep:kamue opranndecKue coeJlMHeHHs.

[IpenenpHble OogHOATOMHBIE cOUPTBHL. CTpoeHUE MOJIEKYNl (Ha MOpUMEpPE
METaHOJIa W J3TaHona). l'oMonormueckuid psan, obmas QopMmyna, u30Mepus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUMH 3aMEIICHUs, JeTruJpaTalllid, OKHUCIICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMepus. OcoO0eHHOCTH (PU3UYECKUX H
XAMHUYECKUX CBOMCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
M HEOPraHWYECKMMH KHCJIOTaMH, KayeCTBEHHas pEakiusg Ha MHOT0aTOMHBIC
cupthl. [IpencraBieHne 0 MeXaHW3Me PEaKIUi HYKICO(PUIHHOTO 3aMeEIIeCHUSI.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
o6enzonbHOTO sipa. dusmveckue cBoicTBa (GeHona. OCOOEHHOCTH XUMUYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpynmbl. ['oMoorHdYeckue psjibl albJeTUI0B U KETOHOB, 0OIas
dopmyna, uzomepuss U HOMEHKIaTypa. DHU3MYECKHEe CBOWCTBA albICTUIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeauHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHBIE PEAKIIMN HA albJCTUIbI.
Crioco0Ob!I osTyueHus: ¥ MPUMEHEHHUE albACTUAOB U KETOHOB.

OIHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. PU3nUecKre CBOMCTBA
OJIHOOCHOBHBIX TMpPEACNbHBIX KapOOHOBBIX KHUCIOT. BoIopoaHbie CBA3UM MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPUKALNU, PEAKIUU C YYaCTHEM YTIEBOAOPOJHOIO paJvKala.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJEUHOBAs, JUHOJEBAS,
MuHoNeH08as KucnoTbl. CocoObl MOTYyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, HU30MEpHUs U
HOMEHKJNaTypa. PU3NYECKUEe W XMUMHUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KMPOB, COAEPM AIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapuibl). MoHOcaxapuIbl: TIIIOKO3a, (PPYyKTO3a, TajlaKkTo3a, pubo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTUIHON
IpyMIl, CIUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHue TOKO3bI, €€
3HAQYECHUE B KU3HEAECATEIBHOCTH Opranu3Ma. /[ucaxapuael: caxaposa, MalbTO3a U
JakTo3a. BoccTaHaBnMBaOIME U HEBOCCTAHABIIMBAIOIINME AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1eiunono3a. CTpoeHne MakKpoOMOJIEKYJl Kpaxmania, TJIMKOTeHa U
LEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHYECKUE
CBOMCTBa Kpaxmaya: THAPOJIN3, KaYeCTBEHHAs pPeaklus C HOJAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bL: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHUE 3TAHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CIUPTA JUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), BzanmoneiictBue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoep:xaniue OpraHuniecKkue coeJuHeHms.

AMMHBI — OpraHMYecKue MpPOU3BOJHbIE aMmMuaka. Kiaccudukanus aMuHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aMMOJCICTBUE IEPBUYHBIX AMHMHOB C a30THUCTOW KHCIOTOM.
Conu aJIKWIIaMMOHHS.

AHWUIIMH — TIPEACTaBUTENb AaMHUHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3anMHoOe BiMsHUE TPyNn aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH
XMMHUYECKUX CBOMCTB aHuiuHa. KauecTBeHHble peakinuu Ha aHwiIuH. CrocoObl
NOJly4YeHUS U TPUMEHEHHE anudaTHUecKuXx amMHuHOB. llomyueHue aHunMHA U3
HUTPOOEH301a.

AmunokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYecKkue CBOMCTBA AMUHOKHUCIOT.
XUMUYECKUE CBOMCTBA aMHUHOKUCIOT KakKk aM@OTEpHBIX OpPraHUYeCKUX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpHYHAs M TPETHUYHAS
CTpyKTypa OelKoB. XUMHUYECKHE CBONCTBa OEJIKOB: THAPOJIU3, JACHATypauus,
KauyeCTBEHHbBIE PEAKIIMH HA OCIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
pacTBOpeHHE O€JIKOB B BOJE, JI€HATypalus OEJIKOB MPU HArpeBaHWM, LIBETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolep)Kallue ~ OpraHudeckne  coeauHeHus» U «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouleKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJSIDHBIX COCOUHEHHM —
MOJIMMEPHU3ALMS Y TTOJIMKOHAEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIPOBOIAIIME TTOJIMMEPHI, OMopa3iaraeMble OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAaXOXKJICHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHUYECKOrO0 COeAUuHEHHUs 1Mo Macce (00bEMy)
OPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MHPOAYKTOB
peakiuy W/UIW MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpPMYIIbI
OpraHMYECKOro BEUIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBSA3€H MPU U3YYEHUU OPraHUYECKOW XUMHUH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO01mMe ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJCHUE, H3MEpEHHE,
AKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKUE BEJIUYUHBI, CIUHUIIBI WU3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA TUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEeHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHONOTHsA: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUYECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OPOHUTAJISM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepronnueckoil cuctemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
IPOCTBIX M CJIOXHBIX BEIIECTB II0 TIpynmaM H IepuoaaM. 3HA4YEHUe
nepuoandeckoro 3akona /.M. Menneneesa.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABICHHOCTH U
HACBIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBs3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mictuaubie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi JI0Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsl KOHIIEHTpalusi. HacblllleHHbIe U
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHMS OTIEJBbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHHSI MACChl BEIIECTB; 3aKOH COXPAHECHUSI U MPEBPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHUMBIC peaKIMu. XUMHUIECKoe paBHOBecue. KoHncTanTa
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAI[MU BEILECTB, YYaCTBYIOIINX B
peakuuu. [puauun Jle [larense.

DnekTpoautuueckas gucconuanus. CuibHble M Ccla0ble AJIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENW. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
pa3loKEHUE TEPOKCHUAA BOJOPOJAa B TMPUCYTCTBUM KaTaIU3aTOpa, MOIECIHU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetauioB B llepuoguueckolt cucremMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (HAa MpUMEpe KHUCIIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, gusnueckue M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE U
XMMHWYECKUE CBOMCTBA. [ 'asloreHOBOAOPOAbI. BaxkHeuIe KUCIOPOACOACPKAIINE
COCIMHEHUs TrajgoreHoB. JIabopaTopHbIe M MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3on. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPHUMEHEHHE KHUCIopoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxxaenume B mpupofe, CHocoObl TOMydeHUs, (QHU3UYECKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
U €r0 COeTMHEHHUM. A30THbBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupojie, CocoObl MOMydeHUs, (U3UYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MmpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NYECKHE H
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTa, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetaiioB B Ileprnondeckoi cucteMe XUMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamwioB. lIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MerawioB.  OOmme  crocoOsbl

MOJIy4YECHUS METAJIOB: TUAPOMETAILTYPI U, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

O6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHWYECKHE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BEILECTB U UX COCANHEHUM.

O6mast xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUUYECKUE CBOMCTBA, IMPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUMU.
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUSI.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBAa M €ro coeAuHeHuid. AmdorepHbie CBOWCTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIWHEHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBRA.

@u3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuanl u conu xeneza(ll) u xeneza(lll). [lonyduenue u npumMeHeHue xKene3a
U €ro CIUIaBOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIUHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [[puMenenue
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJC, M3Y4YEHUE KOJUICKIMU «MeTauibl W CIUIaBbD», B3aUMOJICUCTBUE
HIEJIOYHBIX U IIEJTOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO MCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJle3a C PacTBOPAMH KHCIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«T"anorensl», «Cepa u €€ coequHeHUs», «A30T U (hochop U MX COECTUHEHUD,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYUBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O Hay4YHbIX MeETOJaxX TIO3HAHUS M METOJIOJOTUA HAYYHOTO HCCIICIOBAHUSI.
Hay4Hble mpuHIMIBI OpraHu3aIlud XUMHUYECKOT0 TPOU3BOICTBA. [IpoMbIiiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEeW Cpelbl M €ro IMOCJIEeACTBUS.
Ponb xuMuu B 06ecriedeHNH SHEPTeTUUECKOW 0€30MaCHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIHBI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecIieyeHUH ITUIIEBOI OE€30IaCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HH.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CEIBCKOM XO03siiicTBe. OpraHndecKrie 1 MUHEPATbHBIC yI0OPECHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

PacuéTel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakiuu, eciau OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C OINpeAeIEHHOU
MacCcoBOM JoJied pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM UM MOJISIPHOM
KOHIICHTpAI[MX BEIIECTBA B pacTBOpe, JOJM BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H MpU  HU3YYECHUH OOmed
HEOPraHU4eCKOW XUMHUH B 11 Kjacce OCyIIEeCTBISETCA YEPE3 UCIIOIb30BAHUE KaK
o0IMX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaK M TIOHATHHA, MPUHATHIX B OTIACITBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCHU(PUKAILNS, TMEPUOIUIYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

®dusnka: Marepusi, MHUKPOMHpP, MaKpOMHUpP, aTOM, D3JEKTPOH, TPOTOH,
HEHUTPOH, MOH, U30TOIBI, PATMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETHUECKUI YPOBEHD,
BEII[ECTBO, TEJNO, OOBEM, arperarHoe COCTOSIHME BEIIECTBA, HUACAIbHBIA a3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorusi: kiaeTka, opraHusM, sKocucTema, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPODJIEMEHTHI, OCIIKH, )KUPBI, YTICBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypcehl.

TexHOMOTHS: XUMHUYECKas] TPOMBIILICHHOCTh, METAJLUTypTHUs, CTPOUTCIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsT MTPOMBIIIJIEHHOCTb,
dbapmareBTUUECKAs MIPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETHUYECKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAIOB, OJCKTPOHHAA
IMPOMBINIJICHHOCTE, HAHOTCXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBMM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYarONIMMHUCS POCCUICKON TpakKJaHCKOM WACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIAaMH W HOPMaMHU TIOBEICHUS;, HAINYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KyJIbTYPhI; CHOCOOHOCTh CTaBUTH 1[EJIH U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIOUTUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEILHOCTH TPU CO3JIaHHUH
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W TMO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHAIU3E PA3IUIHBIX BUIOB YUCOHON ACITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY UM HAy4YHOMY HACJICIHIO
OTE€YE€CTBCHHON XMMUH;

YBaXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHICCKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JaHHBIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/Jla YUYE€HBIX U MMPAKTUKOB,;



MHTEpeca M T[O3HABaTEIbHBIX MOTHMBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WHQOpMaAILMU O MEPEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUMY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHWBAaTh CBOE IOBEJIEHHWE M IOCTYIKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHMS MOCIEACTBUN
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COOJIOJIeHUsT TIpaBWi Oe30MacHOro oOpalieHusi C BEHIeCTBaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU IEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBHUAYAJIbHOTO M  KOJUJIEKTHBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCIEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4e€OHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCUuil pa3IudyHOro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHIYaJIbHOM TpaeKTOpUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

NOHUMAaHUsl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CpEABL;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHs] BOIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIb30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI  OKPYKAKOUIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeCTaBlICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37JaHMM HOBOM 0a3bl MaTepUaNbHON KyJIbTYpbl, B PEIICHUH TI00aIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TIOHMMaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIero Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HayyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIE0BATENbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTAMU;

UMHTEpeca K 0COOCHHOCTSAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaaIbHOM
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOTPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEHU(PUKY METOAOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHE);

yHUBEpCallbHbIe yueOHble NeHCTBHs (IT03HaBaTeJIbHbIE, KOMMYHHUKATHUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4YCOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 6a3oBble JIOrHYeCKHUE TeHCTBHUA:

CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBbIIIJICHUS:
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

MPUMEHSThH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUHU CHUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBHIBATH MOJIEILHBIE TIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmysa, YpaBHEHHE XUMHUYECKOU



peakiMy — TMPU PElIEHUH YYEOHBIX MO3HABATEIbHBIX M MPAKTHUUECKHUX 3aj1ad,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE TIPEJICTABIICHHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuit;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAaOMIOJATh 32 XOJA0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTUET O MPOETIaHHOM padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B PAa3JIMYHBIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAHUA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMKM, HEOOXOAWMOM [JIsl BBINOJHEHHS Y4eOHbIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HMCIHOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJIOTHI U Pa3INYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM HMH(pOpManueil: MNpPUMEHATh MEXIpEAMETHbIE ((pU3nYecKue Hu
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKONH pabOThI MO MCCIICOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITh CBOK TO3HABATEIIBHYIO
JEeSITEIbHOCTh, ONpeAcisia €€ LeJd M 3adadyd, KOHTPOJHMpPOBaTh U 1O MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU YYEOHBIX U HCCIENOBATEIbCKUX 3aj]ad, BbIOMpaTh Haubolee
3 PeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4ETOM TOJIyUCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIUSX;

OCYILECTBJIATE CAMOKOHTPOJIb JESATEIBHOCTH Ha OCHOBE caMoOaHaau3a MU
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTPaMMBbI [0 XUMHUU HA YTIyOIEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI AEMCTBUM
10 OCBOEHHIO, MHTEPHPETAMi U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
M0 TOJYYEHHIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B PA3IMYHBIX YUEOHBIX
CUTyalUsX, a TAKKE B PEAJbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
[IpOrpaMMe II0 XUMHUM NIPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl IO TOJaM
WU3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKONU U



NUIIEBOM O€30IIaCHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHUKOB SHEPruH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPEJE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpUAM3aIMs AaTOMHBIX OpOuTaned, HWOH, MOJEKyIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIJIEPOIHBIN CKENET, (PYHKIMOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsI CTPYKTypHass M NPOCTPAHCTBEHHAs (reoMeTpuyYecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpAILICHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHM, MUPOBO33PEHUECKHUE 3HAHMSI, JIe)Kalllue B OCHOBE
NOHUMAaHUS MPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEACTaBICHUS
O MEXaHW3Max XUMHUYECKHX pEaklud, TEPMOAMHAMHYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTsl | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, IEPEePadOTKH HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIE NPU3HAKU TOHATHUH,
yCTaHaBJIMBaTh UX B3aMMOCBSA3b, UCIOJIb30BATh COOTBETCTBYIOIINE MOHATUS IPU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY NIl COCTABJIECHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUS XMUMHUYECKUX PEAKIMH M PACKPHIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  MOCPEICTBOM  COCTaBJIEHUS
AJNIEKTPOHHOIO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
UX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: yCTAHABIMBATH MPUHAIJICKHOCTh HU3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
Homenkinatype (IUPAC) u nmpuBoauTh TpHUBHAIbHBIC Ha3BaHWS JJIA OTACIBHBIX
MpEeICTaBUTENIC OPraHUYEeCKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIULEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
[JIMIWH, aJlaHuH, MaJbTo3a, (PpyKTO3a, aHWIWH, TUBUHII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJI XHMHUYECKOW CBSI3U B
OPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBSA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ajis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENICH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKaIUCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, abJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHIoB),
WUTIOCTPUPOBATh ~ TE€HETHYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHUHA OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIMSIHHSI aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Th, NTPUPOAHBIM Tra3, Yroyb), CHOCOOBI €ro MnepepadoTKu MU
MPaKTUIECKOE IPUMECHEHHUE TIPOAYKTOB MIepepabOTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTD OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3ALMIO, BBISIBICHUE NPUYUHHO-CICICTBEHHBIX CBS3E€H — I M3Y4YCHUSA
CBOMCTB BEILECTB U XMMUYECKUX PEAKIU;

Cc()OPMUPOBAHHOCTh YMEHUI: BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHATUSAMU M NPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKOM XUMHM JJIs1 OOBSCHEHUS U
IIPOTHO3UPOBAHUA SIBJICHUMN, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OpMUPOBAHHOCTh YMEHUU: TMPOBOJUTH PAcu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUI XUMHUYECKON
(GopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJIOTUYECKOM  OE30MacHOCTH  TOCIEJICTBUS  OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIBHOCTH UEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BEILECTB, HCIOJIb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUI
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHII: CaMOCTOATENIbHO IJIAHUPOBATh U MPOBOJAMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIyYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAaKIMHM YIJIEBOJOPOAOB pPAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHHUE HKCIEPUMEHTAIbHBIX
3a/lady 1O PAaClO3HABAHUIO OPraHWYECKHUX BEIIECTB) C COONIOAECHUEM MPaBUII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(OpMHPOBAHHOCTh YMEHMUIA:

COOJII0J1aTh MPaBHJIa IKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
MIPUPOTHOM Cpebl U JOCTHXKEHHS €€ YCTOMUNBOIO PA3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMUMAs cMbIcI nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUH: OCYUIECTBIISATh LI€JICHANPABICHHBIA MOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUUYECKYI0 MH(MOpMaIuIo, rnepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOM 3aaueid.



11 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas M HeopraHuyeckas
XUMUS» OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEJACTABICHUNA: O MaTepuUaIbHOM €IWHCTBE MHPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTU SIBICHHUN NPHUPOABI, O MECTE€ M 3HAYECHUU
XUMHUH B CHUCTEME €CTECTBEHHBIX HAyK M €€ poji B 00ECIEYEHUU YCTOMYMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUEeCKOM W MHINEeBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHMH HOBBIX MaTEPHAIOB, HOBBIX
VMCTOYHHUKOB 3HEPTHH, B O0ECHEYEHHH PAllMOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMUPOBaHUK MHUPOBO33PEHUS U OOIIEH KyJIbTypbl UENOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U TMPHUPOJHOMN

cpene;
BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH »JJIEMEHT, aToM, SApO aroMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOMTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJICHTHAs, WOHHAs, METaUIMYeCcKasi, BOJOPOHAs),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTEINEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOUN peakiiu, CKOPOCTh XUMUYECKON peaKkIuu, XUMHUIYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICMCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTaBJCHUS] O CTPOCHHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIPHOM H
HAJIMOJICKYJIIDHOM  YPOBHSIX; TIPEJCTABICHUS O MEXaHU3Max XUMHUUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKUX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  MX
MPOTEKaHUs, 0 XUMUYECKOM DPaBHOBECHH, PACTBOpPAaX M JUCIEPCHBIX CHCTEMaXx;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAXKHEHIINX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOUN
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHBIC MPU3HAKU TTOHSTHM,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHUS MPU
ONMCAaHUN HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHUI;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs: (OpMyJl BEUIECTB M  YpPaBHEHUIl XHMUYECKUX  peakLui,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe HA3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA |
JIOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00Opa30BaHMsI KOBAJIGHTHOU CBS3H;

C()OPMUPOBAHHOCTh ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIUHU MO PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMbIX BEIECTB U XUMUYECKUX PEaKIUi;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB IME€PBOr0O—YETBEPTOrO MNEPHOIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE M BO30YXKAEHHOE JHEPIeTUUYECKHE COCTOSHHUS aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

cOPMHPOBAHHOCTh YMEHHI: XapakTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILIECTBOBAHME T€HETUYECKOM CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

C(OPMUPOBAHHOCTh YMEHHUS PACKpPbIBATh CYUIHOCTb: OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe T’MIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHMS);



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XMMHUYECKUX pEeakuil ¢ Y4ETOM HMX DHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHMMMYECKOM peaklMM B 3aBUCHMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TAaKKE XapaKTep CMEIIEHUs XUMUIECKOTO PAaBHOBECHS O] BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHCIOTHI, aMMHAKa,
oOIIre Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJCTB; I€JI€CO00Pa3HOCTh
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIICHHS PUCK-TIONB3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUHA NpUpPOIbl — HAOJIOJEHUE, W3MEpPEHUE, MOJEIINPOBAHNUE,
IKCMEPUMEHT (PEasbHBIA U MBICIICHHBIH ), HCTIONB3YEMBIX B €CTECTBEHHBIX HAaYyKaXx,
YMEHHsI IPUMEHATDH 3TH 3HAHUS MPU SKCIIEPUMEHTAIEHOM UCCIICIOBAHUH BEIIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHUS BBISABIISTH B3aMMOCBSI3b XUMHUYECKHX 3HAHHUM C
MNOHSATUSAMHU WU TPEACTABICHUSMHU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEIAMETOB IS
0osee 0CO3HAHHOTO TIOHMMaHUS MaTepUaIbHOTO EANHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSl MPOBOAUTH PaCUYETHl: C HCHOJb30BAHUEM
HOHSTUNA «MaccoBasi JOJIsl BEILIECTBA B PACTBOPE» U «MOJISIpHAsT KOHLIEHTPALIUSD»;
Macchl BEUIECTBA WM 00BbEMA ra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaccCe
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peakly; 3HAYE€HHUS BOAOPOJHOIO MOKAa3aTessi pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
OPOAYKTa PEaKIUH, €CIM OJHO U3 HCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpPA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT mpHMECH); JOJIM BbIXOJA MPOAYKTa peakiuu; OOBEMHBIX OTHOUIEHUI
ras3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JIKCIEPUMEHT  (MPOBEJACHHE  pEakluid  HMOHHOTO  OOMEHa,
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTAaHMUYECKUX BEIECTB, OTPEICIICHNE
CpeIsl pPAacTBOPOB BEIHIECTB C TOMOINBIO WHIMKATOPOB, HW3YYCHHUE BIIHSHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, (GOpMyJIHUpPOBaTH II€Jb  HMCCIEAOBaHUSA, MPEACTABIATH B
pas3nu4HOil dopMe pe3ynabTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh W OICHUBATh WX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOJIIOIaTh MpaBuUa MOJIb30BAHUS XUMHUUYECKOM
MocyIol M JabopaTOpHBIM O0OpyJAOBaHWEM, OOpalleHHus C BeIIeCTBAMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITENPHOCTH B LIENSAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPYXKAIOIIEH MPUPOIHOMN
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IE€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (HayYHas U yueOHO-HaydHas
JauTepaTypa, cpeacTBa MaccoBoi nHpopManuu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIHIO, TIepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOM y4eOHO 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
Pa3nen 1. Teopernueckue 0OCHOBBI OPraHHYeCKOH XUMHHU
POII
N https://resh.edu.ru/subject/29/
[Ipenmer oprannyeckoit xumun. Teopus OK
1.1 CTPOCHHUS OPTAaHMYECKHX COeaMHEHUN A. M. 8 1 .
5 https://educont.ru/login
yHIeposa HOC Mos mikona
https://myschool.edu.ru/
Hroro o pasneny 8
Pa3znea 2. YrieBoaopoabl
POII
https://resh.edu.ru/subject/29/
51 [IpenenbHbIE YrIIeBOAOPOIABI — AJTKAHBI, 5 [HOK
' [IUKJI0ATIKAHbBI https://educont.ru/login
HOC Mos mkona
https://myschool.edu.ru/
POIII
https://resh.edu.ru/subject/29/
HenpenenbHble yrieBogoOpoIbl: alKEHBI, [HOK
2.2 14 1 .
aJIKaJIueHbI, aJIKUHBI https://educont.ru/login
HOC Mos mxona

https://myschool.edu.ru/



https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/

2.3

Apomarnyeckue yrieBogopo/ibl (ApeHbl)

POIII
https://resh.edu.ru/subject/29/
HOK

https://educont.ru/login

HOC Mos mkona
https://myschool.edu.ru/

2.4

2.5

[IpypoaHbIC HCTOYHHUKH YTIICBOAOPOJOB U HX
nepepadoTka

FaHOFCHHpOHBBOHHbKBYTHCBOHOpOﬂOB

POIII
https://resh.edu.ru/subject/29/
LHOK
https://educont.ru/login
HOC Mos mkona
https://myschool.edu.ru/
POIII
https://resh.edu.ru/subject/29/
HOK
https://educont.ru/login
HOC Mos mkona
https://myschool.edu.ru/

Hroro no pazneny

Pasnen 3. Kuciiopoacoaep:xammue oprannyeckue coes

35

HHECHUA

3.1

3.2

Crnuptsl. Genon

KapOoHUIIbHBIE COETMHEHUS: AbICTUIBI 1
keToHbl. KapboHoBbie kucinoTsl. ClloKHBIE
a¢upsl. XKupsl

11

21

POIII
https://resh.edu.ru/subject/29/
LHOK

https://educont.ru/login

HOC Mos mxoimna
https://myschool.edu.ru/

POII
https://resh.edu.ru/subject/29/
LHOK



https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/

https://educont.ru/login

HOC Mos mkona
https://myschool.edu.ru/
POIII
https://resh.edu.ru/subject/29/
LHOK
33 YTIeBOTE! o https://educont.ru/login
HOC Mos mkona
https://myschool.edu.ru/
Htoro no pazneny 41
Pa3nen 4. A3oTcoaepikaiye opranHudeckue coeIMHeHUus
POIII
https://resh.edu.ru/subject/29/
4.1 AMUHBI. AMUHOKUCIOTBI. benku 12 LIOK .
https://educont.ru/login
HOC Mos mkona
https://myschool.edu.ru/
Hroro no pazgeny 12
Paspnen S. BeicokoMoJIeKy I pHBIE COCAUHEHUA
POII
https://resh.edu.ru/subject/29/
[HOK
A B
5 BICOKOMOJIEKYJIIPHBIC COCTUHCHHUS 6 https://educont.ru/login
HOC Mos mxoimna
https://myschool.edu.ru/
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
POIII
" https://resh.edu.ru/subject/29/
Crtpoenue atoma. [lepuoanueckuii 3aKoH OK
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 9 1 .
LU M https://educont.ru/login
anementoB J[. . Menneneena 11OC Most mxona
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
Crtpoenue BeniectBa. MHOroo6pasue HOK
1.2 11 1 .
BEIIECTB https://educont.ru/login
HOC Mos mikona
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
HOK
13 KHMHICCKAC PEaKIIHH 19 1 3 https://educont.ru/login
HOC Mos mikona
https://myschool.edu.ru/
Hroro 1o pasneny 39
Pa3nes 2. Heoprannueckasi XuMust
2.1 Hemertaiisl 31 1 3 POII

https://resh.edu.ru/subject/29/



https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/

1HOK
https://educont.ru/login

1HOC Mos mxoia
https://myschool.edu.ru/
POIII
https://resh.edu.ru/subject/29/
1HOK
2.2 M 2
CTailIb 3 https://educont.ru/login

1HOC Mos mikoia
https://myschool.edu.ru/

Htoro no pazneny 54

Pasznea 3. Xumus u :KU3HL
POII
https://resh.edu.ru/subject/29/

MeToapl MO3HAHUS B XUMUHU. XUMHUSA U 1HOK
3.1 9 .
JKU3Hb https://educont.ru/login

HOC Mos mikona
https://myschool.edu.ru/

Hroro mo pazueny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero U3YYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
POIII
[IpenMet 1 3HaUY€HNE OPraHUYECKON https://resh.edu.ru/subject/29/
1 XUMUH, IIPEACTABIEHUE O 1 1HOK
MHOT000Pa3uu OPTaHUICCKUX 05.09.2023  https://educont.ru/login
COCIMHEHUI 1HOC Mos mxoia
https://myschool.edu.ru/
9 POIII
JIEKTPOHHOE CTPOCHHUE aTOMa )
https://resh.edu.ru/subject/29/
yriiepojia (OCHOBHOE U
2 BO30YXIEHHOE COCTOSTHHS) 1 HOK
- ' 05.09.2023  https://educont.ru/login
aJICHTHBIC BO3MOKHOCTH aTOMa [1OC Mos mKona
yriepoaa https://myschool.edu.ru/
POIII
XHUMUYecKas CBsI3b B OpPraHU4YEeCKUX https://resh.edu.ru/subject/29/
3 COeTMHEHUIX. MexXaHu3MEI 1 HOK
00pa3oBaHMs KOBAJECHTHOM CBS3H, 07.09.2023  https://educont.ru/login
CIOCOOBI pa3pbiBa CBsI3EH HOC Mos mikona
https://myschool.edu.ru/
POIII
https://resh.edu.ru/subject/29/
4 Teopus cTpoeHUST OPTAaHUIECKUX 1 110K
coenunenniit A. M. byrieposa 12.09.2023

https://educont.ru/login
HOC Mos mikona



https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login

https://myschool.edu.ru/

POII
Buael nzomepun: CTpyKkTypHas, https://resh.edu.ru/subject/29/
IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE HOK
3¢ deKTh B MOJIEKyJ1aX 12.09.2023  https://educont.ru/login
OpraHNYeCKUX COCTMHEHUHN HOC Mos mkoia
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
[Ipeacrasnenue o KiacCUPUKALNH U 110K
CHCTEMATHRCCKA HOMEHIAATYPA 14.09.2023  https://educont.ru/login
(IUPAC) oprann4eckux BEIIECTB 11OC Mos mkona
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
Knaccudukanms peakiuii B 1HOK
OpraHUYeCKON XUMHUHU 19.09.2023  https://educont.ru/login
HHOC Mos mikona
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
CucreMmaru3anus 1 0000IIeHE HOK
3HAHUU IO TeMe 19.09.2023 = https://educont.ru/login
HOC Mos mkoina
https://myschool.edu.ru/
AJKaHBI: TOMOJIOTUYECKUM PS/I, PoII
obrmrast popmyra, HOMEHKIATypa U https://resh.edu.ru/subject/29/
M30MepHs, IIEKTPOHHOE U 91.09.2023 HOK _
MPOCTPAHCTBEHHOE CTPOEHUE https://educont.ru/login
MOJIEKYJT HOC Mos mikona



https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login

https://myschool.edu.ru/

POIII
https://resh.edu.ru/subject/29/
10 DOU3NYECKUE U XUMUUYECKUE HOK
CBOICTBA aJIKAHOB 26.09.2023 @ https://educont.ru/login
HOC Mos mkoia
https://myschool.edu.ru/
POIII
https://resh.edu.ru/subject/29/
Haxoxnenue ajikaHoB B IpUpoO/IE.
11 CrocoOsI ITOTyYEeHUS U IIPUMEHEHNE HOK
i p 26.09.2023  https://educont.ru/login
ATKAHOB HOC Mos mikona
https://myschool.edu.ru/
POII
HMKJIOAJKaHBL: 00Imas hopMyia, )
i Gopary https://resh.edu.ru/subject/29/
HOMEHKJIaTypa U U30Mepus,
12 0COOEHHOCTU CTPOEHHUSA U HOK
pu 6 28.09.2023 | https://educont.ru/login
XHMHYECKHUX CBOMCTB, CIIOCOOBI [10C Mos mxona
TIOIyHCHHA M IIPUMCHCHHUC https://myschool.edu.ru/
Pemenue pacu€THpix 3a1a4 Ha
o POII
ompe/ielICHUE MOJIEKYIISIPHOM )
https://resh.edu.ru/subject/29/
(hOpMyIIbl OPraHUYEeCcKOTO BEIECTBA 110K
13 .
11O MACCOBBIM JOILIM aTOMOB 03.10.2023  https://educont.ru/login
9JIEMEHTOB, BXOJSIIMX B €TI0 COCTAaB.
C SoBmeHIe HOC Mos mikona
HCTeIVVIaTmaHHH 11.0bodIe https://myschool.edu.ru/
3HAHUH 110 TEME
AJIKEHBI: TOMOJIOTUUECKHUH PsiI, POII
14 obrmrast popmysa, HOMEHKIATYpA, https://resh.edu.ru/subject/29/
3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE 03.10.2023 [OK

cTpoeHue MosieKy. CTpyKTypHas U

https://educont.ru/login



https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login

UC-TPaHC-U30MCPUA AJIKCHOB

1HOC Mos mxoia
https://myschool.edu.ru/

POIII
https://resh.edu.ru/subject/29/
duznyeckre 1 XUMHUECKHE
15 cBolicTBa ankeHoB. [IpaBuio 10K
05.10.2023 | https://educont.ru/login
MapkoBHUKOBA [1OC Mos mkosa
https://myschool.edu.ru/
POIII
https://resh.edu.ru/subject/29/
16 Crioco0pl 1osTy4eHus: ¥ IPUMEHEHUE HOK
aJIKCHOB 10.10.2023  https://educont.ru/login
1HOC Mos mkoia
https://myschool.edu.ru/
POIII
https://resh.edu.ru/subject/29/
[IpakTuueckas padora Ne 1 mo Teme 110K
o Honyqf, Hne:'amnena H HSyHEHHe 10.10.2023 = https://educont.ru/login
€ro CBOMCTB 110C Mos mxona
https://myschool.edu.ru/
POIII
.. https://resh.edu.ru/subject/29/
Pemenue pacu€THpix 3a1a4 Ha 110K
18 OTPEACICHIE MOTICKYIAPHON 12.10.2023 @ https://educont.ru/login
(hOpMyIIbI OPraHUYEeCcKOTO BEIECTBA [1OC Mos mxona
https://myschool.edu.ru/
AnKaaMeHbl: CONpsKEHHBIE, POIII
19 H30JIMPOBAHHBIE, KYMYJIUPOBAaHHBIE. https://resh.edu.ru/subject/29/
Oco0EeHHOCTH AIEKTPOHHOTO 17.10.2023 1IOK

CTPOCHUS

https://educont.ru/login



https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login

20

XUMHYECKHAE CBOMCTBA
COMPSOKEHHBIX JTUCHOB

17.10.2023

1HOC Mos mxoia
https://myschool.edu.ru/
POIII
https://resh.edu.ru/subject/29/
1HOK
https://educont.ru/login
1HOC Mos mxoia
https://myschool.edu.ru/

21

22

Crioco0bl 1osTyuyeHus: U IpUMEHEHUe
aJIKaIneHOB

AJIKUHBI: TOMOJIOTHYECKUH P,
oOmrast popmysa, HOMEHKIATYpa,
AJICKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ, (pu3udeckue
CBOICTBA

19.10.2023

24.10.2023

POIII
https://resh.edu.ru/subject/29/
1HOK
https://educont.ru/login
1HOC Mos mkoia
https://myschool.edu.ru/
POIII
https://resh.edu.ru/subject/29/
1HOK
https://educont.ru/login
HOC Mos mikona
https://myschool.edu.ru/

23

XHUMHUUYECKHUE CBOMCTBA AJIKKNHOB

24.10.2023

POIII
https://resh.edu.ru/subject/29/
HOK

https://educont.ru/login

HOC Mos mxona
https://myschool.edu.ru/

24

KauecTBeHHEIC pCaKkuu Ha TpOI‘/’IHYIO
CBA3b

26.10.2023

POIII
https://resh.edu.ru/subject/29/
1HOK

https://educont.ru/login



https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login

1HOC Mos mxoia
https://myschool.edu.ru/

POIII
https://resh.edu.ru/subject/29/
o5 CriocoObl TTOTy4eHUsI U IPUMEHEHNE HOK
AJIKUHOB 07.11.2023 @ https://educont.ru/login
1HOC Mos mxoia
https://myschool.edu.ru/
POIII
https://resh.edu.ru/subject/29/
26 Pemenue 3amau: pacuérsl o HOK
YpaBHEHUIO XUMUUYECKOU PEaKIuu 07.11.2023  https://educont.ru/login
1HOC Mos mkoia
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
97 Cucremaru3zanus u o0o01eHne HOK
3HAHUH 10 TEME 09.11.2023  https://educont.ru/login
HOC Mos mikona
https://myschool.edu.ru/
A ) . POII
PEHBIL: TOMOIOTUYECKUN P, i
https://resh.edu.ru/subject/29/
obmas popmysa, HOMEHKIATYypa. 110K
28 DTIEKTPOHHOE H MPOCTPAHCTBEHRO 14.11.2023 @ https://educont.ru/login
CTpOEHHUE MOJIEKYJ OeH30I1a I/Iv [1OC Mos mxona
TOJIyoJa, UX (U3NYECKHE CBOWCTBA https://myschool.edu.ru/
POII
29 XHUMHYECKUE CBOMCTBA aPEHOB: https://resh.edu.ru/subject/29/
peakiuu 3aMenIeHus 14.11.2023 1OK

https://educont.ru/login



https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login

30

XUMHUYECKUE CBOMCTBA apEHOB:
peakuu NpUCOETUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH301a

16.11.2023

1HOC Mos mxoia
https://myschool.edu.ru/
POIII
https://resh.edu.ru/subject/29/
1HOK
https://educont.ru/login
1HOC Mos mxoia
https://myschool.edu.ru/

31

32

Oco0EHHOCTH XMMUYECKUX CBOMCTB
CTHpOJIa

Pemenue pacu€tHbix 3a/1a4 Ha
ONpeIEIICHUE MOJIEKYIISIPHOU
(hOpMyIIbl OPraHUYEeCcKOTO BEIECTBA

21.11.2023

21.11.2023

POIII
https://resh.edu.ru/subject/29/
1HOK
https://educont.ru/login
1HOC Mos mkoia
https://myschool.edu.ru/
POIII
https://resh.edu.ru/subject/29/
1HOK
https://educont.ru/login
HOC Mos mikona
https://myschool.edu.ru/

33

CriocoObl MosTydeHus: ¥ IpUMEHEHUe
apeHoB

23.11.2023

POIII
https://resh.edu.ru/subject/29/
HOK

https://educont.ru/login

HOC Mos mxona
https://myschool.edu.ru/

34

I'eHeTHUECKas CBSI3b MEXKIY
pa3IMYHBIMH KJIACCAMU
YIIIEBOJIOPOJIOB

28.11.2023

POIII
https://resh.edu.ru/subject/29/
1HOK

https://educont.ru/login



https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login

1HOC Mos mxoia
https://myschool.edu.ru/

POII
Pacuérsl o ypaBHEeHUSIM https://resh.edu.ru/subject/29/
35 XUMHYECKUX PEAKIIUH. HOK
CucreMmaruzanys 1 00001eHe 28.11.2023 | https://educont.ru/login
3HAaHHUH 10 TEME 1HOC Mos mxoia
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
36 [Ipupoansiii ras. [lonytHsie HOK
He(TSAHBIC Ta3bl 30.11.2023  https://educont.ru/login
1HOC Mos mkoia
https://myschool.edu.ru/
PO
https://resh.edu.ru/subject/29/
37 KameHnHblil yroap U IpoayKThl €10 HOK
nepepaboTKu 05.12.2023  https://educont.ru/login
HOC Mos mikona
https://myschool.edu.ru/
POII
Hed s u ciocoOb1 €€ mepepaboTKy. Etop;://resh.edu.ru/subiect/29/
38 TpimererHe npojyKToB 05.12.2023 = https://educont.ru/login
nepepaboTku HehTH I1OC Most mkora
https://myschool.edu.ru/
I'eneTnyeckas CBS3b MEKAY POl i
39 PASITIYHEIMI KIaCCAMH https://resh.edu.ru/subject/29/
07.12.2023 1OK

YIIIEBOJIOPOJIOB

https://educont.ru/login



https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login

1HOC Mos mxoia
https://myschool.edu.ru/

POII
lManorenonpousBoaHbIE https://resh.edu.ru/subject/29/
40 YIJIEBOJAOPOOB: SJIEKTPOHHOE HOK
CTPOCHHUE; PEAKIINH 3aMeIICHUS 12.12.2023  https://educont.ru/login
rajoreHa 1HOC Mos mxoia
https://myschool.edu.ru/
POII
[elicTBue menoyeit Ha https://resh.edu.ru/subject/29/
41 raJIOreHIIPOU3BOIHBIE. HOK
BsaumoneiicTBue qurajoreHaakaHoOB 12.12.2023 @ https://educont.ru/login
C MarHueM M IIUHKOM HOC Mos mikona
https://myschool.edu.ru/
PO
https://resh.edu.ru/subject/29/
42 Cucremaruzanusa U 0000IIeHne LHOK
3HaHU# no pazneny "Yriaerogopoas” 14.12.2023  https://educont.ru/login
HOC Mos mikona
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
43 Kontponbnas paboTa mo teme HOK
"VrneBomopoasr" 19.12.2023  https://educont.ru/login
HOC Mos mxona
https://myschool.edu.ru/
[IpenenpHBIC OTHOATOMHBIEC CITUPTHI: POIII
44 TOMOJIOTUYECKHH psiJl, oO1as https://resh.edu.ru/subject/29/
dhopmyna, CTpoeHHE MOJICKYII, 19.12.2023 1IOK

M30MepHsi, HOMEHKIIaTypa,

https://educont.ru/login



https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login

knaccupukanus, pusnyeckue HOC Mos mikona
CBOICTBA https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
45 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX HOK
OJIHOATOMHBIX CIIMPTOB 21.12.2023  https://educont.ru/login
HOC Mos mkoia
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
46 CriocoOsl MosTyueHus: U IpUMEHEHUE HOK
OJIHOATOMHBIX CIIUPTOB 26.12.2023  https://educont.ru/login
1HOC Mos mixoia
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
[IpocTeie 3¢upsl: HOMEHKIIATYpA U LIOK
47 M3OMEPHL, 0COOCHHOCTH . 26.12.2023 https://educont.ru/login
(1)I/ISI/II-IGCKI/IX U XUMHYCCKHUX CBOUCTB ]_[OC Most 1Kona
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
MHOroaToMHbIE€ CITUPTHI: 1IOK
48 STIICHIITHKOIE H THLEPHH, HXv 28.12.2023  https://educont.ru/login
(1)I/ISI/IT-ICCKI/I€ U XUMHUYCCKHUEC CBOUCTBA HOC Mos mKona
https://myschool.edu.ru/
POII
49 CriocoObI TOTy4eHUsI U IPUMEHEHNE https://resh.edu.ru/subject/29/
MHOT0aTOMHBIX CIIUPTOB 09.01.2024 1IOK

https://educont.ru/login



https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login

50

DeHOJI: CTPOCHUE MOJIEKYIIBL,
(dbuzmveckue cBoicTBa. TOKCHYHOCTh
(dbenona

09.01.2024

1HOC Mos mxoia
https://myschool.edu.ru/
POIII
https://resh.edu.ru/subject/29/
1HOK
https://educont.ru/login
1HOC Mos mxoia
https://myschool.edu.ru/

51

52

XuMu4eckue cBoicTBa (heHoa

CriocoOBblI MoJTyueHHsI U IPUMEHEHUE
¢denona

11.01.2024

16.01.2024

POIII
https://resh.edu.ru/subject/29/
1HOK
https://educont.ru/login
1HOC Mos mkoia
https://myschool.edu.ru/
POIII
https://resh.edu.ru/subject/29/
1HOK
https://educont.ru/login
HOC Mos mikona
https://myschool.edu.ru/

53

[IpakTnueckas padora Ne 2.
Pemenue skcriepuMeHTAIbHBIX 3a7a4
no teme "CrupThl U GpeHob!"

16.01.2024

POIII
https://resh.edu.ru/subject/29/
HOK

https://educont.ru/login

HOC Mos mxona
https://myschool.edu.ru/

54

Cucremaruzanuys u 00001IeHue
3HAHUH 10 TEME

18.01.2024

POIII
https://resh.edu.ru/subject/29/
1HOK

https://educont.ru/login



https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login

1HOC Mos mxoia
https://myschool.edu.ru/

AnbJieruibl U KETOHBI: 3JIEKTPOHHOE Pl )
. . https://resh.edu.ru/subject/29/
CTpOCHHE KapOOHUILHOU TPYIIITH; 110K
= FOMOIIOTHHECKAE PAAEI, 00Mas 23.01.2024  https://educont.ru/login
dhopmyna, u3omMepus U 11OC Most mxona
HOMCHKIIATypa https://myschool.edu.ru/
POIII
https://resh.edu.ru/subject/29/
56 AJBIETUABI M KETOHBI: (PU3NUICCKUE 1HOK
CBOMCTBA; pEaKIMK MPUCOSTUHEHUS 23.01.2024 @ https://educont.ru/login
1HOC Mos mkoia
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
57 Peakiinu okHCIEHNS U KAUECTBEHHBIE LHOK
pEeaKIy aJibJIETUI0B U KETOHOB 25.01.2024  https://educont.ru/login
HOC Mos mikona
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
58 CriocoOb! TTOTYy4eHHS aJIbIETUIOB U HOK
KETOHOB 30.01.2024 | https://educont.ru/login
HOC Mos mxona
https://myschool.edu.ru/
OAHOOCHOBHEIE MPEAETbHBIC POl .
59 KapOOHOBBIC KUCIOTHI, 0COOCHHOCTH https:firesh.edu. rusubject/2o/
’ 30.01.2024 1IOK

CTPOCHUSA UX MOJICKYJI

https://educont.ru/login



https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login

1HOC Mos mxoia
https://myschool.edu.ru/

POII
https://resh.edu.ru/subject/29/
N3omepusa u HoMeHKIIaTypa 110K
00 KapffOHOBHX KHCIIOT, X (pusicckie 01.02.2024  https://educont.ru/login
cBOnCTBA 1HOC Mos mxoia
https://myschool.edu.ru/
PoOII
https://resh.edu.ru/subject/29/
61 XHUMUYECKUE CBOKMCTBA MPEAECTBHBIX HOK
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT 06.02.2024  https://educont.ru/login
1HOC Mos mkoia
https://myschool.edu.ru/
POl
. . https://resh.edu.ru/subject/29/
Oco0eHHOCTH CBOMCTB MypaBbHHON
62 KHCJIOTBI. MHOTOOOpa3ue HOK
06.02.2024  https://educont.ru/login
KapOOHOBBIX KHUCIOT 110C Mos mxona
https://myschool.edu.ru/
Oco0EeHHOCTH CBOMCTB: POIII
HEIpPEACIbHBIX U ApOMaTUYECKUX https://resh.edu.ru/subject/29/
63 KapOOHOBBIX, TUKapOOHOBBIX, HOK
TUIPOKCUKAPOOHOBBIX KHCIIOT. 08.02.2024  https://educont.ru/login
IIpencraBuTenu BBICIINX HOC Mos mikona
KapOOHOBBIX KUCIIOT https://myschool.edu.ru/
PO
64 [TonsATHE O TPOM3BOIHBIX https://resh.edu.ru/subject/29/
KapOOHOBBIX KUCIIOT 13.02.2024 1IOK

https://educont.ru/login



https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login

1HOC Mos mxoia
https://myschool.edu.ru/

POIII
https://resh.edu.ru/subject/29/
65 CriocoObl TTOTy4eHUsI U IPUMEHEHNE HOK
KapOOHOBBIX KHCIIOT 13.02.2024  https://educont.ru/login
1HOC Mos mxoia
https://myschool.edu.ru/
POII
. https://resh.edu.ru/subject/29/
CrnoxHbie 3(hUPBI: TOMOJIOTHYECKUN 10K
66 PAA, 00WAA GOpMYa, H3OMEPHA I 15.02.2024  https://educont.ru/login
HOMEHKJIaTypa [1OC Mos mxona
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
67 dusnueckue 1 XUMUIECKUE 1HOK
CBOMCTBa 3(UpPOB 20.02.2024  https://educont.ru/login
HOC Mos mikona
https://myschool.edu.ru/
POII
Pemenue pacu€THbIxX 3a1a4: 110 https://resh.edu.ru/subject/29/
68 YpaBHCHHIO XUMHUYECKOU peaknuu, ]_[OK
Ha OTpeIeJICHUE MOJICKYJISIPHOM 20.02.2024  https://educont.ru/login
(hOopMyIIbl OPraHUYEeCcKOTO BEIECTBA HOC Mos mikona
https://myschool.edu.ru/
[TpakTuueckast paborta No 3. POIII
69 Pemenue skcnepuMeHTaIbHBIX 3374 https://resh.edu.ru/subject/29/
o Teme "KapOoHOBBIE KHUCITOTHI. 22.02.2024 1IOK

Cnoxubie 3¢upst”

https://educont.ru/login



https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login

1HOC Mos mxoia
https://myschool.edu.ru/

POIII
https://resh.edu.ru/subject/29/
20 Kupsr: ctpoenue, hpuzndeckue u HOK
XUMHUYECKHUE CBOMCTBA (THAPOIIH3) 27.02.2024  https://educont.ru/login
1HOC Mos mxoia
https://myschool.edu.ru/
POIII
Oco0OeHHOCTH CBOWCTB KHUPOB, https://resh.edu.ru/subject/29/
71 COJEpIKaIMX OCTaTKU 1HOK
HENpeIeIbHbIX JKUPHBIX KHCIIOT. 27.02.2024  https://educont.ru/login
JKupsl B npupone OC Mos mkona
https://myschool.edu.ru/
Mbru1a KaK COJIM BBICHINX POl )
https://resh.edu.ru/subject/29/
KapOOHOBBIX KHCIIOT, KX MOIOIIEE
12 nericteue. [lorsarue o HOK
29.02.2024 | https://educont.ru/login
CUHTETHUYECKUX MOIOIINX CPEICTBAX 110C Mos mxona
(CMC) https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
I'eneTnyeckas CBSA3b YIIIEBOJIOPOIOB 110K
73 1 KHGHOPOACOIEpatiiX 05.03.2024  https://educont.ru/login
OpPraHUYECKUX BEIIECTB 11OC Most mxona
https://myschool.edu.ru/
POII
74 Pacuétel o ypaBHEHUSAM https://resh.edu.ru/subject/29/
XUMHUYECKUX PEeaKUit 05.03.2024 1IOK

https://educont.ru/login



https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login

75

Cucremaruzanys 1 00001eHe
3HAHUH 110 TEME

07.03.2024

1HOC Mos mxoia
https://myschool.edu.ru/
POIII
https://resh.edu.ru/subject/29/
1HOK
https://educont.ru/login
1HOC Mos mxoia
https://myschool.edu.ru/

76

77

OOm1ast XxapaKTEpUCTHKA YTICBOJIOB
1 KJIacCH(UKAIUs yrIIeBOJOB (MOHO-
, IU- U [IOJIMCaXapubl)

Mounocaxapubl: pu3nueckue
CBOMCTBA U HAXOXKJIEHUE B IPUPOJIE

12.03.2024

12.03.2024

POIII
https://resh.edu.ru/subject/29/
1HOK
https://educont.ru/login
1HOC Mos mkoia
https://myschool.edu.ru/
POIII
https://resh.edu.ru/subject/29/
1HOK
https://educont.ru/login
HOC Mos mikona
https://myschool.edu.ru/

78

[IpuMeHeHne MroKo3bl, €€ 3HaUYeHNe
B JKU3HEAEATEIBbHOCTH OpraHn3mMa

14.03.2024

POIII
https://resh.edu.ru/subject/29/
HOK

https://educont.ru/login

HOC Mos mxona
https://myschool.edu.ru/

79

I[I/Icaxapn,um: caxapo3a, MaJibTO3a 1
nakTo3a. HaxoxaeHue B npupoac u
IMPUMCHCHUC IUCAXaprua0B

19.03.2024

POIII
https://resh.edu.ru/subject/29/
1HOK

https://educont.ru/login



https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login

1HOC Mos mxoia
https://myschool.edu.ru/

POII
https://resh.edu.ru/subject/29/
[Tonucaxapuapl: ctpoeHue LIOK
80 MAKpOMOIICKy1I, pH3HHICCKHC H 19.03.2024 https://educont.ru/login
XUMUYECKHUE CBOWCTBA, MPUMCHCHHE 11OC Most mxona
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
81 [TonsiTHE 006 UCKYCCTBEHHBIX HOK
BOJIOKHAX 21.03.2024  https://educont.ru/login
1HOC Mos mkoia
https://myschool.edu.ru/
PO
Pemienue pacyeTHbIX 3a/1a4 Ha https://resh.edu.ru/subject/29/
82 OmpeAesICHUE JOJIM BbIX0O/1a 1HOK
MPOYKTa PEaKIMK OT TEOPETUUYECKU 02.04.2024  https://educont.ru/login
BO3MOKHOTO HOC Mos mikona
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
83 Cucremaru3zanus u 00001ICHIE HOK
3HaHUH 10 pazzeny 02.04.2024  https://educont.ru/login
HOC Mos mxona
https://myschool.edu.ru/
KonTponbnas pabota mo Teme PO .
84 "KHcropocoiepanie https://resh.edu.ru/subject/29/
04.04.2024 1IOK

OpraHu4ecKkue coeuHeHus"

https://educont.ru/login



https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login

1HOC Mos mxoia
https://myschool.edu.ru/

POII
AMUHBL: K1accuuKanms, CTpoeHUe https://resh.edu.ru/subject/29/
85 MoOJIeKYJ1, obmas Gopmyia, HOK
M30MepHsi, HOMEHKIIaTypa U 09.04.2024  https://educont.ru/login
(hu3uvecKre CBOMCTBA HOC Mos mikoina
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
86 XuMu4ecKue CBOMCTBA 1HOK
ann(paTHIECKUX aMIHOB 09.04.2024  https://educont.ru/login
1HOC Mos mkoia
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
AHWINH: CTPOCHUE aHWIINHA,
87 0COOEHHOCTH XUMHYECKHX CBOWMCTB HOK
11.04.2024 = https://educont.ru/login
AHHITIHA HOC Mos mikona
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
88 CriocoObl MosTyueHus: ¥ IpUMEHEHUE HOK
anudaTuyecKux aMHMHOB 16.04.2024 = https://educont.ru/login
HOC Mos mxona
https://myschool.edu.ru/
AMHWHOKHUCIIOTBI: HOMEHKJIATypa U POII
89 nzomepusl, pusnueckue CBoicTBa. https://resh.edu.ru/subject/29/
OTtnenpHBIC IPEACTABUTENH OL- 16.04.2024 1IOK

AMHWHOKHCIIOT

https://educont.ru/login



https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login

1HOC Mos mxoia
https://myschool.edu.ru/

POII
XUMUYECKHE CBONCTBA https://resh.edu.ru/subject/29/
90 AMUHOKHCIIOT, X OMOJIOTHYECKOe HOK
3HAYCHUE aMUHOKHCIOT. CUHTE3 U 18.04.2024 = https://educont.ru/login
THUAPOITU3 TSN TUIOB 1HOC Mos mxoia
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
91 benku kak npupoaHbIE TOJIUMEPHI; HOK
CTPYKTYpBI OCJIKOB 23.04.2024  https://educont.ru/login
1HOC Mos mkoia
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
. HOK
92 XUMHUCCKHE CBOHCTBA GeKOB 23.04.2024  https://educont.ru/login
HOC Mos mikona
https://myschool.edu.ru/
POII
A3zoTcoaepxaime https://resh.edu.ru/subject/29/
93 TFETEPOLUKINYECKUE COCTUHEHUS. HOK
HyxnenHnoBbie KUCTOTHI: COCTaB, 25.04.2024  https://educont.ru/login
CTpO€HHuE U OHoIornyecKas pob OC Mos mkona
https://myschool.edu.ru/
[TpakTuyeckas pabora Ne 4. PoOII
94 Pemenue skcnepuMeHTaIbHBIX 3374 https://resh.edu.ru/subject/29/
o Teme "A30TcoaepKamue 30.04.2024 1IOK

OpraHUYecKue cCoeaMHEHus"

https://educont.ru/login



https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login

1HOC Mos mxoia
https://myschool.edu.ru/

POII
[TpakTuyeckast pabora Ne 5. https://resh.edu.ru/subject/29/
95 Pemienue skcnepuMeHTaIbHBIX 33724 1HOK
o Teme "Pacno3HaBanme 30.04.2024 | https://educont.ru/login
OpPraHUYECKUX COCTMHCHHM" 1HOC Mos mxoia
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
Kontponbnas paboTa nmo teme 10K
%0 “Asotcorep ),Ifamne OPTATIHCCIte 02.05.2024  https://educont.ru/login
COCIMHEHIA HOC Mos mikona
https://myschool.edu.ru/
POII
OCHOBHbBIC TOHATHUS XUMUH https://resh.edu.ru/subject/29/
97 BBICOKOMOJIEKYJIIPHBIX COEUHEHUN 1HOK
1 METOJBI UX CHHTE3a — 07.05.2024  https://educont.ru/login
MOJIMMEPU3ALUS U TTOJIMKOHICHCALIHS HOC Mos mikona
https://myschool.edu.ru/
POII
https://resh.edu.ru/subject/29/
98 [lmactmaccel. YTunuzanus u HOK
nepepaboTKa MIacTuKa 07.05.2024  https://educont.ru/login
HOC Mos mxona
https://myschool.edu.ru/
POIII
99 DnacToMepbl: HaTypalbHbBIN https://resh.edu.ru/subject/29/
CUHTETHUYECKNE KayuyKu. Pe3nHa 09.05.2024 1IOK

https://educont.ru/login



https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login

1HOC Mos mxoia
https://myschool.edu.ru/

POII
Boisiokna: HarypanbHbIE, https://resh.edu.ru/subject/29/
100 HCKYCCTBEHHbBIE, CHHTETUYECKHE. 1 HOK
[Tonumeps! cenuaibHOTO 14.05.2024  https://educont.ru/login
Ha3HAYEHHUS 1HOC Mos mxoia
https://myschool.edu.ru/
PoOII
[IpaxTnueckas padora Ne 6. https://resh.edu.ru/subject/29/
101 Pemenne skciepuMeHTANBHBIX 3a7a4 1 HOK
o Teme "Pacno3naBanue miacTmacc 14.05.2024  https://educont.ru/login
1 BOJIOKOH" HOC Mos mikona
https://myschool.edu.ru/
POl
O60061eHre U cucTeMaTH3aus https://resh.edu.ru/subject/29/
102 H3Y4YEHHOT'0 MaTepHaIa 1o TeMe 1 1HOK
"BbIcOKOMONEKYIIIpHBIE 16.05.2024  https://educont.ru/login
coeguHeHus" HOC Mos mikona
https://myschool.edu.ru/
103 1 21.05.2024
OBUIEE KOJIMYECTBO YACOB I10 103

[NPOTPAMME



https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://educont.ru/login
https://myschool.edu.ru/

11 KJIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX SIJIED.
XuMHU4ecKuil 31eMeHT. 30Tonbl

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

Jlara

IIpakTHyeckue
U3ydeHus

padoTshI

05.09.2023

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mikosia
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHAA IIKOJIa
https://resh.edu.ru/
LOP «Knacc»
https://www.yaklass.ru/

CtpoeHue 31eKTPOHHBIX 000JI04eK
aTOMOB, KBAHTOBBIE YHCIIa

Krnaccudukaiuss XUMHYECKUX 3JICMEHTOB
(s-, p-, d-, f-amemenTHI)

07.09.2023

07.09.2023

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mxona»
https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
LHOP «Knaccy
https://www.yaklass.ru/
bu6nmoreka [JOK
https://m.edsoo.ru/
LHOC «Mos mkoia
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHA IIKOJIa



https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/

https://resh.edu.ru/
LOP «Knacc»
https://www.yaklass.ru/

PacnpeneneHue 371eKTPOHOB IO ATOMHBIM
opOuTaIIM

DeKTpOHHBIE KOH(PUTypalui aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOSIHUU

12.09.2023

12.09.2023

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxkoma»
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mkosa
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
HOP «AKnace»
https://www.yaklass.ru/

DNeKTpOHHBIE KOH(UTYpaIli HOHOB.
DNEeKTPOOTPULIATENBHOCTD

14.09.2023

bu6mmorexa [IOK
https://m.edsoo.ru/
HOC «Mos mxoma»
https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
LHOP «Kmnaccy
https://www.yaklass.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

[Tepuonuueckuii 3akon u [leprnonnueckas
cHCTEeMa XUMHUYEeCKuX snemMeHToB /. 1.
MenpeneeBa, CBSI3b C COBPEMEHHOM
TEOpUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX
HWMU IMPOCTBIX U CIIOKHBIX BCIICCTB 1O
TpyIIaM H epruoiam

19.09.2023

19.09.2023

bubmuoreka [JOK
https://m.edsoo.ru/
HOC «Mos mkosay
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnaccy
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mikosia»
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHAA IIKOJIa
https://resh.edu.ru/
LHOP «AKmnaccy»
https://www.yaklass.ru/

10

CI/ICTeMaTI/BaHI/IH u O606H.I€HI/IG 3HAHMUH I10
TEMC

Buabsl xumnueckoit cBI3u. MexaHU3MBbI
00pa30BaHMs KOBAJIEHTHOM CBS3H.
Bonoponnas cBa3p. MexMoIIeKyIsIpHbIe

21.09.2023

26.09.2023

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos urkoma
https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
HOP «AKnace»
https://www.yaklass.ru/

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mkoia



https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/

B3aUMOJICHCTBUS

https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnaccy
https://www.yaklass.ru/

11

12

BaneHTHOCTP U BaJIEHTHBIE BO3MOXKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOMN CTPYKTYpPBI
MOJIEKYJI C UX F€OMETPUYECKUM
CTPOEHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKIJIAaTypa

26.09.2023

28.09.2023

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxoma»
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mkoiay
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «Knaccy
https://www.yaklass.ru/

13

BemectBa MOJICKYIISIDHOTO U
HEMOJICKYJIIPHOTO CTPOCHUH. Tunel
KpUCTAJUINYCCKUX PCUICTOK U CBOMCTBaA
BCIICCTB

03.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mxona»
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHA MIKOJIa



https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/

https://resh.edu.ru/
LOP «Knacc»
https://www.yaklass.ru/

14

15

IlonsTue o AUCIICPCHBIX CUCTEMAX.
HpeI[CTaBJ'IeHI/IC O KOJUIOMJHBIX paCTBOpax

HcTuHHBIE PaCTBOPBI: HACBIICHHBIE U
HEHACBIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

03.10.2023

05.10.2023

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxkoma»
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mkosa
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
HOP «AKnace»
https://www.yaklass.ru/

16

CriocoObl BbIpayKe€HUS! KOHIIEHTPALUU
pacTBOpOB

10.10.2023

bu6mmorexa [IOK
https://m.edsoo.ru/
HOC «Mos mxoma»
https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
LHOP «Kmnaccy
https://www.yaklass.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

17

18

Pemenuie 3a1a4 ¢ ucnosiib30BaHUEM
MOHSATUH ""MaccoBast 107151 pACTBOPEHHOTO

BemiecTBa", "MoJisipHas KOHIIEHTpauus'"

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKHUX BEILECTB

10.10.2023

12.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/
HOC «Mos mkosay
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnaccy
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mikosia»
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHAA IIKOJIa
https://resh.edu.ru/
LHOP «AKmnaccy»
https://www.yaklass.ru/

19

20

CI/ICTeMaTI/BaHI/IH u O606H.I€HI/IG 3HAHMUH I10
TEMC

KonrtponbHas pabota no Temam
"Crpoenue atoma. Ileproanueckuii 3aKoH
u [leproamueckas cucTeMa XHMUYECKIX

17.10.2023

17.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos urkoma
https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
HOP «AKnace»
https://www.yaklass.ru/

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mkoia



https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/

anemenTtoB JI. 1. Menneneena",
"Ctpoenue BemecTBa. MHOrooOpasue
BelecTs"

https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnaccy
https://www.yaklass.ru/

21

22

Knaccudukanus XuMHUecKuX peakiuuii B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS] SHEPTUU IPU
XUMHYECKHUX PEAKLUAX

TemnnoBbie 3G HEKTH XUMUYECKUX
peakuuii. TepmoxuMudeckue ypaBHEHUs

19.10.2023

24.10.2023

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxoma»
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mkoiay
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «Knaccy
https://www.yaklass.ru/

23

Beruucrienus no ypaBHEHUSIM XUMHUYECKUX
peakuuii 1 TEpPMOXUMHUYECKUM
yYpaBHEHHSIM

24.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mxona»
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHA MIKOJIa



https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/

https://resh.edu.ru/
LOP «Knacc»
https://www.yaklass.ru/

24

25

CKOpOCTh XMMHUYECKOU peakinu, e
3aBUCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB.
Karanu3 u xkaTanuzaropbl

['oMOreHHbIe ¥ reTepOreHHbIE peakuu

26.10.2023

07.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxkoma»
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mkosa
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
HOP «AKnace»
https://www.yaklass.ru/

26

[IpakTuueckas padbora Ne 1 mo Teme
"BausiHue pa3nuyHbIX (aKTOPOB Ha
CKOPOCTbh XUMUYECKON peakuuu"

07.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/
HOC «Mos mxoma»
https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
LHOP «Kmnaccy
https://www.yaklass.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

27

28

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.
XUMHUYECKOE PaBHOBECHE

[IpakTuueckas pabora Ne 2 o teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
10JIO)KEHNE XUMHUYECKOTO paBHOBECHS"

09.11.2023

14.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/
HOC «Mos mkosay
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnaccy
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mikosia»
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHAA IIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/

29

30

QHGKTpOHHTI/I‘ICCKaﬂ JAuCConuranms.
CunbHBIC U c1a0bIe QJICKTPOJINUTHI.
CremneHb JUCCOoMaln

Nonnoe npoussenenue Boasl. Cpena
BOJHBIX PacTBOPOB. Bonopoauslii
nokazatensb (pH) pactBopa

14.11.2023

16.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos urkoma
https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
HOP «AKnace»
https://www.yaklass.ru/

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mkoia



https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/

https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnaccy
https://www.yaklass.ru/

31

32

I'mpponus coseli. Peaknuu, nporekaroniye
B PAacTBOpax 3JIEKTPOIUTOB

ITpakTuyeckas pabora Ne 3 o Teme
"XUMHYECKHE PEAKIIUK B PACTBOPAX
3IEKTPOJIUTOB"

21.11.2023

21.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxoma»
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mkoiay
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «Knaccy
https://www.yaklass.ru/

33

OKHUCIUTEILHO-BOCCTAHOBUTEIHLHEIE
peakuuu. BaxuHenme OKUCIUTENI U
BOCCTAaHOBUTEIIN

23.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mxona»
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHA MIKOJIa



https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/

https://resh.edu.ru/
LOP «Knacc»
https://www.yaklass.ru/

34

35

Meto JIeKTpOHHOTO (3JIEKTOHHO-
HOHHOTO) OayaHca

DJIEeKTPOJIN3 PaCTBOPOB U PACILIABOB
BCILICCTB

28.11.2023

28.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxkoma»
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mkosa
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
HOP «AKnace»
https://www.yaklass.ru/

36

Pemenue 3amaq Pa3JINIHbIX TUIIOB

30.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mxoma»
https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
LHOP «Kmnaccy
https://www.yaklass.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

37

38

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
Teme "XuMuueckue peakiuu'

05.12.2023

05.12.2023

bubmuoreka [JOK
https://m.edsoo.ru/
HOC «Mos mkosay
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnaccy
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mikosia»
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHAA IIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/

39

40

KonTponbHas pabota mo teme
"Xumuueckue peakuuu"

[TonoxeHre HEMETAIOB B
[lepuoanueckoii cucteMe XUMHUUYECKHUX
anemenToB /1. . Menaeneesa u

07.12.2023

12.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos urkoma
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
LHOP «Knaccy
https://www.yaklass.ru/

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mkoia



https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/

O0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnueckue cBONMCTBAa HEMETAIIOB

https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnaccy
https://www.yaklass.ru/

41

42

Annotponus HeMETauIoB (Ha IIpUMeEpe
KHCIIOpo/ia, cephl, hocdopa u yriepoza)

Bogopona: nonyuenue, pusndeckue u
XUMHUYECKHE CBOMCTBA. ['napuabl

12.12.2023

14.12.2023

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxoma»
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mkoiay
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LOP «Knacc»
https://www.yaklass.ru/

43

I'anmorensl: HaXOXACHUE B npupozae,
CITIOCOOBI MOJIy4YCHMU, (I)I/I3I/I‘-IGCKI/IC n
XHUMHUYECKHE CBOMCTBA

19.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mxona»
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHA MIKOJIa



https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/

https://resh.edu.ru/
LOP «Knacc»
https://www.yaklass.ru/

44

45

l"anorenoBonopoabl. Baxkneiue
KHCJIOPOJICOACPIKAIITNE COCTUHECHUS
rajJloreHoB

JlaGopaTopHble U TPOMBIIIICHHBIS
CTIIOCOOBI TIOTYYCHHS TaIOTCHOB.
[IpumeHneHne raJsoreHoB U UX COEANHEHUN

19.12.2023

21.12.2023

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxkoma»
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mkosa
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
HOP «AKnace»
https://www.yaklass.ru/

46

[IpakTnueckas padora Ne 4. Pemenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TeEMe
"T"amorensr"

26.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/
HOC «Mos mxoma»
https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
LHOP «Kmnaccy
https://www.yaklass.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

47

48

Kucnopona: naboparopHsie u
IIPOMBIIIICHHBIE CIIOCOOBI MTOJTyYCHHUS,
¢bu3nyeckue 1 XMMHYECKHE CBOMCTBA.
O3o0H. [IpumeHeHue KUCI0poia U 030HA

Oxcuabl ¥ TEPOKCHUIBI

26.12.2023

28.12.2023

bubmuoreka [JOK
https://m.edsoo.ru/
HOC «Mos mkosay
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnaccy
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mikosia»
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHAA IIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/

49

50

Pemenue 3ama4 Pa3JINIHbIX TUIIOB

Cepa: HaxOXJ€HUE B PUPOJE, CIIOCOOBI
MOJTy4eHus1, PU3NUECKUE U XUMUIECKHE
CBOWCTBA

09.01.2024

09.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos urkoma
https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
HOP «AKnace»
https://www.yaklass.ru/

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mkoia



https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/

https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnaccy
https://www.yaklass.ru/

51

52

CepoBoniopo, cymbhuabt

KHCJ’IOpOI[COI[Cp)KaH_IHG COCAUHCHUA CCPLI.

Oco6eHHOCTH CBOMCTB CEPHOM KHCIOTHI

11.01.2024

16.01.2024

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxoma»
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mkoiay
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «Knaccy
https://www.yaklass.ru/

53

ITpakTruyeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"Cepa u e€ coenuHeHus"

16.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mikosa»
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHA MIKOJIa



https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/

https://resh.edu.ru/
LOP «Knacc»
https://www.yaklass.ru/

54

55

A3OT: HAX0XKJICHHE B TIPUPOJIC, CITOCOOBI
MoTy4eHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBA. AMMUAK, HUTPHUIbI

Kucnopoacoaepskaiiye CoeIMHEHUS
azora. OcCOOEHHOCTHU CBOUCTB a30THOM
KHNCIIOTHI

18.01.2024

23.01.2024

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxkoma»
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mkosa
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
HOP «AKnace»
https://www.yaklass.ru/

56

[IpuMeneHue a30ta U €ro COeAMHEHUH.
A3oTHBIE y10OpEeHUS

23.01.2024

bu6mmorexa [IOK
https://m.edsoo.ru/
HOC «Mos mxoma»
https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
LHOP «Kmnaccy
https://www.yaklass.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

57

58

dochop: HaxOXKIEHHUE B IPUPOJE,
CrocoObI MoJydeHus, pu3nyeckue u
XUMHUYecKkue cBoricTBa. Dochuib u

dbochun

Oxcunst hocdopa, pochopconepxarime
kucaoThl. Comu pochopHOIt KHCTOTHI

25.01.2024

30.01.2024

bubmuoreka [JOK
https://m.edsoo.ru/
HOC «Mos mkosay
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnaccy
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mikosia»
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHAA IIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/

59

60

ITpumenenue pochopa 1 ero coeAMHEHUH.

dochopubie yroOpeHus

ITpakTuyeckas pabora Ne 6. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"A3oT 1 gocop u ux coenuHeHus"

30.01.2024

01.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos urkoma
https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
HOP «AKnacey»
https://www.yaklass.ru/

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mkoia



https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/

https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnaccy
https://www.yaklass.ru/

61

62

VYriepoa: HaxoX/A€HHUE B IPUPOJIE,
AJUIOTPONHBIE MOAU(UKAIUY; (pU3HUecKue
Y XMUMHUYECKUE CBOWCTBA, IPUMEHEHUE

Oxcup yriepoaa(ll), okcun yraepoma(1V),
yroJibHAs KHCIIOTA U €€ CONH

06.02.2024

06.02.2024

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxoma»
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mkoiay
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «Knaccy
https://www.yaklass.ru/

63

Pemenue 3amaq Pa3JINIHbIX TUIIOB

08.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mxona»
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHA MIKOJIa



https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/

https://resh.edu.ru/
LOP «Knacc»
https://www.yaklass.ru/

64

65

Kpemuuii: Haxo1eHre B IPUPOJIE,
CrocoObI MoJydeHus, pu3nyeckue u
XUMHUYECKHE CBOICTBA

Oxcup kpemuusi(1V), kpeMHueBas
KHCJIOTa, CUJINKAThI

13.02.2024

13.02.2024

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxkoma»
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mkosa
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
HOP «AKnace»
https://www.yaklass.ru/

66

[IpuMeHeHne KpeMHUS U €T0 COCTNHEHUM.

CTCKJ'IO, €ro MOJIiy4CHue, BUJbl CTCKIIA

15.02.2024

bu6mmorexa [IOK
https://m.edsoo.ru/
HOC «Mos mxoma»
https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
LHOP «Kmnaccy
https://www.yaklass.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

67

68

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

Cucremarusanys 1 00001IEeHUE 3HAHUMT 10
Teme "Hemerainr"

20.02.2024

20.02.2024

bubmuoreka [JOK
https://m.edsoo.ru/
HOC «Mos mkosay
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnaccy
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mikosia»
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHAA IIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/

69

70

KonTponbHas pabota mo teme
"HemeTamasr"

AHanu3 pe3ybTaToB KOHTPOJIBHON
paboTHI, KOPPEKITUS OMHNOOK

22.02.2024

27.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos urkoma
https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
HOP «AKnace»
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxona»



https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/

https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnaccy
https://www.yaklass.ru/

71

72

[Tonoxenne meramios B [lepuoaunyeckon
CHUCTEMEC XUMHUYCCKUX JJICMCHTOB.
OCOo6EHHOCTH CTPOEHUS IIEKTPOHHBIX
000J104eK aTOMOB METAJIJIOB

O6mue ¢puznyeckue cBOCTBa METAIIOB.
[TpuMeHeHHEe METaNIOB B OBITY U TEXHHKE

27.02.2024

29.02.2024

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxoma»
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mkoiay
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «Knaccy
https://www.yaklass.ru/

73

CraBbl METAILIIOB. KOppO3I/ISI MCETAJJIOB

05.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mxona»
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHA MIKOJIa



https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/

https://resh.edu.ru/
LOP «Knacc»
https://www.yaklass.ru/

74

75

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

DNEeKTPOXUMHUYECKUI Psijl HAPSIKEHUI
MeTauioB. O0IuMe CriocoOb! MOTydeHHs
METaJIJIOB

05.03.2024

07.03.2024

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxkoma»
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mkosa
https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LOP «Knaccy
https://www.yaklass.ru/

76

O6mras xapakrepuctuka MeTauioB |A-
rpynmnsl [leprondeckoi CUuCTeMbl

XMMHYECKHX 31eMeHTOB. HaTpuit n kanwmii:

noJiydeHue, GU3nYecKue 1 XUMHUIECKHe
CBOWCTBA, IPUMEHEHUE MTPOCTHIX BELIECTB
U UX COeOUHEHUN

12.03.2024

bu6mmorexa [IOK
https://m.edsoo.ru/
HOC «Mos mxoma»
https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
LHOP «Kmnaccy
https://www.yaklass.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

77

78

O6mas xapakrepuctruka metayioB [A-
rpynmnsl [leproanueckoi cucTemsl
XUMHUYECKHUX 3JIEMEHTOB. Maruui u
KaJbLUi: oTy4YeHue, Gusndeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEHIECTB U UX COCAMHEHUN

JKEcTKOCTEL BOOBI U CIIOCOOEI €8
yCTpaHEHUS

12.03.2024

14.03.2024

bubmuoreka [JOK
https://m.edsoo.ru/
HOC «Mos mkosay
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnaccy
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mikosia»
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHAA IIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/

79

80

AnmoMuHMiA: MOJIy4YCHHEC, (I)I/I3I/ILIGCKI/IG n
XUMHUYCCKUC CBOﬁCTBa, NNPUMCHCHUC

AMpoTepHbIe CBOIICTBA OKCHJIA U
THJIPOKCUA AITIOMUHUS,
TUIPOKCOKOMITJIEKCHI aTFOMUHUS, UX

19.03.2024

19.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos urkoma
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
LHOP «Knaccy
https://www.yaklass.ru/

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mkoia



https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/

IIPUMEHEHHE

https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnaccy
https://www.yaklass.ru/

81

82

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

ITpakTruyeckas pabora Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"MeTaJibl TJIaBHBIX OArpynmn"

21.03.2024

02.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxoma»
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mkoiay
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «Knaccy
https://www.yaklass.ru/

83

OO11ast xapakTepUCTHKa METaJIIOB
no6ouHbIX noarpymm (b-rpymm)
[lepruonnyeckoil cuCTeMbl XUMHUYECKUX
3JIEMEHTOB

02.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mxona»
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHA MIKOJIa



https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/

https://resh.edu.ru/
LOP «Knacc»
https://www.yaklass.ru/

84

85

dusnueckre U XUMUYECKHUE CBOMCTBA
XpOMa 1 ero COeAMHEHUH, NX TPUMEHEHUE

Baxneiimme coefMHEHUST MapTaHIia.
HepMaHraHaT Kajius, €ro OKMCJINTCIIbHBIC
CBOMCTBA

04.04.2024

09.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxkoma»
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mkosa
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
HOP «AKnace»
https://www.yaklass.ru/

86

DuU3NYECKUE U XUMUYECKUE CBOMCTBA
xKenesa u ero coennHenuil. [lomydenue u
IIPUMEHEHHUE CILJIAaBOB XKele3a

09.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/
HOC «Mos mxoma»
https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
LHOP «Kmnaccy
https://www.yaklass.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

87

88

dusnueckre U XUMHUYECKUE CBOMCTBA
MeIU U €€ COCIMHCHUM, UX IPUMEHEHUE

dusnueckue U XUMUYECKHIE CBOMCTBA
IIMHKA U €T0 COCAUHECHUM, NX
NpUMeHEHUE. [ MIPOKCOKOMIUIEKCHI LIMHKA

11.04.2024

16.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/
HOC «Mos mkosay
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnaccy
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mikosia»
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHAA IIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/

89

90

ITpakTryeckas pabora Ne 8. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"Mertasisl T0OOOYHBIX oArpymm"

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

16.04.2024

18.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos urkoma
https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
HOP «AKnace»
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxona»



https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/

https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnaccy
https://www.yaklass.ru/

91

92

O000111eHIE U CUCTEMATHU3ALIMS
M3YYCHHOTO MaTepuaa 1o TeMe
"Mertauipr"

KonrtponbHas padorta no reme "Metasibr"

23.04.2024

23.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxkoaa»
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mkoiay
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «Knaccy
https://www.yaklass.ru/

93

AHanu3 pe3yinbTaToB KOHTPOJIbHON
paboThI, KOPPEKIHUS OMINOOK

25.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mikosa»
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHA MIKOJIa



https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/

https://resh.edu.ru/
LOP «Knacc»
https://www.yaklass.ru/

94

95

Pone xumuu B oOecrieueHun YCTOI>'I‘II/IBOFO
Pa3sBUTHA YCTIOBEUYCCTBA. IlonsTue o
HAaY4YHBIX METOAaX MCCICAOBaHMs BEIICCTB

Hayunble npuHUHKIIBI OpraHu3aluu
XUMHYECKOTO MPOU3BOICTBA.
[TpombliIeHHBIE CITOCOOBI TTOTYYCHUS
Ba)KHEUIIINX BEIIECTB

30.04.2024

30.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxkoma»
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mkosa
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
HOP «AKnace»
https://www.yaklass.ru/

96

XUMHUECKOE 3arpsi3sHEHUE OKPYKAIOIIen
Cpelibl ¥ €ro MOCIEACTBUS

02.05.2024

bu6mmorexa [IOK
https://m.edsoo.ru/
HOC «Mos mxoma»
https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
LHOP «Kmnaccy
https://www.yaklass.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

97

98

XuMUs U 370POBbE YEIOBEKA.
JlexapcTBEHHBIE CpE/ICTBA

Xumus nuiy. Poins xumun B
o0ecrieueHrnH MMUIIEBON 0€3011aCHOCTH

07.05.2024

07.05.2024

bubmuoreka [JOK
https://m.edsoo.ru/
HOC «Mos mkosay
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnaccy
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mikosia»
https://myschool.edu.ru/
Poccuiickas

QJICKTPOHHAA IIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/

99

100

Kocmernueckue u napromepHbie
cpencTsa. beitoBas xumus

XuMus B CTPOUTEINLCTBE. BakHelue
CTPOUTEIIBLHBIE U KOHCTPYKLIMOHHBIE
MaTrepHuabl

14.05.2024

14.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos urkoma
https://myschool.edu.ru/
Poccuiickas

AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
LHOP «Knaccy
https://www.yaklass.ru/

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mkoia



https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/

https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnaccy
https://www.yaklass.ru/

101

102

XHUMHSA B CEIILCKOM XO3SICTBE.
Opranuveckrie 1 MUHEPATBHBIC
ynoopeHus

CI/ICTeMaTI/BaI_II/IH u O606H.I€HI/IG 3HAHUM 110
TEMC

16.05.2024

21.05.2024

bubmuorexa [JOK
https://m.edsoo.ru/
HOC «Mos mxoma»
https://myschool.edu.ru/
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «AKnacey»
https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
HOC «Mos mkoiay
https://myschool.edu.ru/
Poccuiickas
AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
LHOP «Knaccy
https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 11 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH
A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue
O.C.I'abpuensn

«HacronpHas kHUTa

YUUTCIIA XI/IMI/IH»-M,

«bmnk 1 K»,2001

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

Xumus. YrinyOneHnsid yposesb. 10 kinacc. Meroaudeckoe nocoodue 6150
aBTopsbl: ["abpuensn Oner CepreeBuy, Kanauaar rnegarorndeckux Hayk,
npodeccop, 3acayKeHHbIN yunTenb Poccuiickont denepaliuu, epBeIid JaypeaT
npeMuu M3pur MOCKBBI B 00s1acT 00pa3oBaHusi, cCeMUKpaTHbIM COpOCOBCKUIA
Jaypear, epBblid MobeauTens KoHkypca «Yuutens roga» (1990). Harpaxnen
maMsITHON Menmanbio «850 j1eT MockBe», MOYETHRIM 3HAaKOM « XXV ner
oe3ymnpeuHoii ciyxoe r. Mocksey»., OctpoymoB Urope ['eHHanbeBUY, 1. XUM. H.,
npodeccop, npopektop no Hayke u nHHoBarusiM GI'BOY BO «CapartoBckuii
roCyJapCTBEHHBIN TeXHUYECKUW yHUBEpcUTET uMenu ["arapuna FO.A.», coaBTop

YMK «Xumus 10-11 knacc. Yrnyonennsiit ypoens» O.C.['abpuensna u ap.

Hcrounuk: https://rosuchebnik.ru/material/khimiya-uglublennyy-uroven-10-



klass-metodicheskoe-posobie/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka [IOK

https://m.edsoo.ru/

LHOC «Mos mikoma»

https://myschool.edu.ru/

Poccuiickas QJICKTPOHHAsA IIKOJIA

https://resh.edu.ru/

LHOP «AKmnacey»

https://www.yaklass.ru/






